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I54) Improvements in or relating to behaviour modifying compounds 

(57) Derivatives of carbonyl-group containing behaviour modifying compounds (e.g. pheromones, allomones and 
ka.romones), ,n wh.ch sa.d carbonyl group has been converted to a photolabile group which regenerate 
carbonyl group on exposure to radiation, are of value in various methods for the control of animal, and in particular 

inS6Ct, Sp6CI6S. 

Acetal and ketal derivatives of hexadec-1 1-enal, 2,7-dimethyl-2,6-octadienal and 2-heptanone are disclosed. 
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SPECIFICATION 



Improvements in or relating to behaviour modifying compounds 

5 This invention relates to pheromones and like behaviour modifyinq comDounHc a „w ^ . . 
concerned with the stabilisation of compounds of this type com P° u "ds and is particularly 

A pheromone may be defined, in the sense in which the tprm k i.qpw har^. „ 
secreted and re.eased by an organism for detection h - 
Many suggestions have been made concernina the use of ntw^ZfT • org f n,s ! n ofthe sam e species. 
10 beneficial organisms. However, ScXS^TiJlSJS^ T 89 '" 9 b ° th P6StS and 
of.heinstabi.ity of many pheromones, 

example, sex attractant pheromones of many lepidopteran pests includeTon^!^ ? k P - V?*' f ° r 
such as (Z)-11-hexadecenal (I) that is secreted PluZ7alhstlT^fn^ 9 a,deh V des < 
many other species, which are difficult to use P^^^^S^SST' J?***? ^ 
15 oxidation. The problems of aerial oxidation are complicated bX hfah vo.ati.^f . f " f ? Pid aeria ' 
aldehyde pheromones such as (£)-citra. (II), which is an J£££ «X^S££T£5f r 
pheromone that shows promise as a means of capturing honey b^ZT^lZrttr^ % ^ Nasonov 
plants, which by enhancing the efficiency of pollination^^ 
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Although most ketones are relatively stable to aerial oxidation fioiH Mtr i»« 

30 volatility such as heptan-2-one, whic'h isa componen™^ 

° f P°tent.a usein^ 30 
Proposals have been made in the past, for example in European patent mSS!SSS^T^ 

as 00661 13, for overcoming the problems posed by the InstebHHv /of! 1 82103961.7- published 

through the formation of bisulphite derivatives thereof SSSSS £m C nJ^'"'" 9 pheromones 
35 However, such derivatives present problems due tothe ymSZ^^^^J^"^ ° n h y dro, V^. 

^°'thepheromone^^^ 35 
It is an object of the present invention to provide a method of orotecdno nhl^m™ Irt ^ ,ure - 

modifying compounds, through derivative formation w^ 

40 JEMrj^^ . 
Accordingly, the present invention comprises a derivative of a carhnnwinm.m ♦ • • i_ «_ • 

45roSbr om ^ un h d 'r deflnedherei - 

C ttl 9 h-K P ' Ch re 9.1 nerateS the Carb0nV ' grOUp on exposure to radiation 3 
Tneterrn behaviour modifying compound" is used herein firstly to cover anvcomnr.nnd^i.t, • 
-s secreted by an organism which can influence the behaviour or d£3£E3 STSm^E^T* 
receiving organism more usually but not always beina ofthe sam* ^Zt^Z \u receiv,n 9 or 9anism, this 
compound may be secreted by a plant but most • inX centZ 1 Z^Z w or 9 anism - The 

50 particularly by invertebrates and especial anima. species, 

its broad popular sense so that it includes within its scooe me^^A?^ T ^ u 6 '" 9 USed herein in 
thereto. "Behaviour-modifying compound" this to£Z SSSSH^ t SZ * ^ 
(where the compound is for detection and response^ 

releasing organism, and kairomones (where the oom^nS^^Z^S^T L advanta 9 e to *e 
55another species with advantageto the receiving orgTsmlS 

"behaviour modifying compound" is widerthan a combination of tn K^S^S" 

"behaviour modifying compound" must nUs!ri.Xv^^ of a 60 

co = ingcompoundfrom which the derivative iso^ 

The term "behaviour modifying compound" is used herein secondly to cover comooundc «,h.vh 
65ana,oguesand/orisomersofsaidnatur^ 65 
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that influenced by the parent compound a^ «- *• same as 

modified type. It will be appreciated that such analogues a ^ZS^SS^^T^ T » 
5 produced synthetically. If the analogue and/or isomer does ; ocS™!,,, > n < m natural| V ° r fa e 
encompassed by the first part of the definition o?eTehav"uS *V be ! 

analogues and isomers, the analogues usually comprise ^E&TTl re9ards Such 
unbranched or branched homolog'ue of theCdroSn ^Vf tZZaT^S is / a . l loweror h ^ 
greater or lesser number of sites of carbon to carbon unsattiraton »™! and/ ° r (,,) Contains a 

10 isomer usually involve one or more modiSions ^ 

carbon unsaturation in different positions) from the DosiS ll S *1 ♦ , m ° re S,t6S ° f Carbon to " 
structural isomers involving a diflrent pSiS^ 

arrangement of branching or lack or branching therein- (iii) thev »m ♦ ■ "woMng a different 
configurations) at carbon to-carbon double bond*sT and elsusua.?. 03 IS ° m ^ haV ' ng different 

15 including both enantiomers and diasteroisomeTS <£ 1^^^^™°'™'"™"* 

lnmanycasesthebehaviourmodifyingcompoundwillcomDris«acati.ratorf«. . , 15 
unsaturated aliphatic hydrocarbon in which twS h|3S^SS^^^K ,C J ,,ai i an * 
replaced by an oxogroup. Moreover, in many cases th f eSSSSS I be effecJveaoa^Z • ^L^ 6 
insects. Example of specific behaviour modifying compounds to wh^h th* nrffl»f • 9 an lnsect or 

20 are the following pberomones, the insects of partX inte^S wh,S to^TT?-™* be app,fed 
which they exert a behaviour modifying effect also being EoSS V ^ be ° btamed ' and upon 20 

Heptan-2-one 
Apis mellifera. 

25 (E)-2,7-Dimethyl-2,6-octadienal(citral) 

Apis mellifera. 25 

Gallena meifenelfa 
(Zh9-tetradecenal 
30 Hetiothis virescens, Heliothis zea, Plutella xylostella and 

Prays oleae. 30 
fZA 7 7- Tetradecenal 

Choristoneura fumiferana and Heliothis armigera. 
(E)-11 -Tetradecenal 
35 Choristoneura fumiferana. 

Hexadecanaf 35 
Heliothis armigera, Heliothis virescens and Heliothis zea 
(ZJ-7-Hexadecanal 
Heliothis zea. Prays citri 
40 (Z)^Hexadecenal 

Trogoderma granarium. 4C 
(ZJ-9-Hexadecenal 

Heliothis armigera, Heliothis virescens and Heliothis zea 
(Zh 1 UHexadecenal 
45 Chilio suppressed, Heliothis armigera, Heliothis virescens, 

Hehothis zea and Plutella xylostella. 45 

(Z)-73-Octadecenal 

Chilio suppressatis. 

50 It will be appreciated that, where desired, a mixture of behaviour morii*,; 

photolabi. ed erivativeform,forexam P let^ 50 
the tobacco bud worm, H. virescens the com ear u™ l " e a,aer, yaes indicated above as being present in 
be used together. Among the SScle^^ ? suppressed may 

55 espedalMZ) 0 l" e he nd !f , " C,tr ^'. in con i unct '°n with man^ge^ment of thf ho^ey be^A^me^tentL) 'and** 
t>b especially (Z)-1 t-hexadecanal in conjunction with control of the diamond hart ™* l F emer3 l j~'' a "° 

In preferred types of photolabile derivative according to the t^^t^n^'^ 0 ^ H 55 
converted into an adduct formed with an alcohol (being either an ShJ^S^?"* ^ ' S 
behaviour modifying compound is of the aldehyde or ketone ffoLTS »Ih 5 k depend,n 9 on w "«her the 
carbonyl group on exposure to radiation (ultraTotet anriTr Jl7 1 a adduct being convertible back to the 
60 type.thosebasedupo'nben^a?^ 

60 

i 

-0-CH.C 6 H s , 

65whichma y optionallyberingsubstituted,areofparticu.arinterest.Oftheseveralpossib.e^ 65 



5 similar compound which is ring substituted. ParL^ 0,2-ethane dM) or a 

and (V) cu,arly Purred adducts thus have the formula (111), (IV) 
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represent hydrogen or one or more organic substituent grouns * * 83ch se P arate, V 

A wide variety of types of substituent groups X andX' mav hi ^ w 

also halogen groups, for example fluoro Tchloro and JroZ ^ '^ud ln g most particularly nitro but 
35 alky. groups and especially meLxy, Ja^^^S^ ZT '"T'" 9 C ° nta,n,n 9 C '-* 

and carboxy and groups derived therefrom such ^as amSeTni . , PS eSpecia " y metn V | ' ^ano. 

formed with C,. s alkanols. Anothertypeof sumS,^Ti!^^^ 9 T^^^^^ 

substituted benzene rings, which may for examote Z «,,hl, *. . Z ° m ° re fused benzene rin 9s or 

example contain a napthv or ^nJZT^o^oX^ 88 ^° ribed - Thus ' * e addu « ™V for 
40 such group may be somewhat bulky ^ 8 P ° f SUCh 9roups ' a,thou 9 h ad <*««s M containing two 
The value of using adducts which contain a qrouD X or arn..r« y v/ 

in the possibility, where this is desirable, J ?eXrin^^ 

compared with thatwhichisunsubstitut^a.^ 

most accessible. Various substituents may alter theWolabS tH^ T- ° f C ° UrSe 9enera,, V the 
45 .s the specificcase of a nitro group at the ortho position u£Z riL k- I T Va " 0US Wa V s - Rrst,v ' *ere 
adduct due to an interaction between the nSro g^ 

abstraction of a hydrogen atom from this carbon Zm T,l ad,acent b . enzvl carb °" atom which assists the 
breakdown of the adduct. Second™ ?the» toS gSTa^SS nT"' 8 °" 'T^"* 0 " 38 the first ste P in 
release electrons into the ring, and may Sy KX .K^?^ e,eC,r ° ns from or 
50 release will respectively decrease and increase phSSabilKZ,^ m 9en(?ral ' wfth "rawal and 
will depend on the position of substitution according 2 ?f S 9h t rt W j" be a PP re "'*ed that the effect 
there is the general case of groups wh7c™x3n^ 

thus increase the chromophoric nature iS^SSS^E^ T ^ b6n2ene n *" 9 a " d 
as opposed to altra-violet radiation V enhanc,n 9 ,te degree of photolability to visible 

interestare those of formulae (III), «v > and (V)£ wWch ^ orXanH V' ^ r^"' invention ^Particular 
same pattern of substitution by thesamesubs rtuTnS PenrpintJ (Wh ' Ch "? oreusua »V representthe 
or especially two m-methoxy groups, kw^be^ 
60 residue of RR'C^and the particular use bSg^B ^ZSE^? dependmg °" the nature of th * 
(IV) and (V) in which X represents hydrogen oJo^JrT^l L^f P - d ', ' eS , S photolaW| e compounds (III), 
for producing an enhancement of pr o S.?ty to « I h L T Gr ° UpS of P a «-cular interest 

therefrom, and also a fused benzene ring o rings ^ ' Carb °* yl 3nd 9r0Ups denVed 
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It is of course possible to use other forms of adduct than those represented by the formulae #110 fli/i *„h 
(V). Alternatives which may be considered based on a moiety formulae Wh (IV) and 

I 

5 -0-CH-C 6 H 5 

5 

or such a ring substituted moiety are analogues of the adducts of type (III) havino additinn*! nhnn i 
substituted phenyl group attached to the 9 add,t,onal Phenyl group or 

10 | 

-CH- 10 

group. It is also possible to use adducts incorporating other tvoes of ohotoiahiip « r «. ^ u ^ • • 

which are susceptible to the formation of an adduct with 1^0^^ f the ** 

15 specifically above have been found to be well suited to The fo m^S^I^^ ° f dGSCribed 

carbonyl-group containing behaviour modifying compounds P hotolab "* compounds from 1B 

Specific examples of compounds according to the present invention are listed below th* • 

s^bols included in brackets being those used hereinafter in Tables 1 and 2 ' ,dentlf ^' n 9 

(Z)-1,1-dibenzoxyhexadec-11-ene(lc) 
20 (2)-1,1-di~o-nitrobenzoxyhexadec-11-ene (Id) 

(^-1. 1-bis(3%5'-dimethoxybenzoxy)-hexadec-1 1 -ene (le) 20 

(^-IJ-dibenzoxy-ay-dimethylocta^e-dienedlc) 

(a-U-di-o-nitrobenzoxy-SJ-dimethylocta^e-dienedld) 

25 2.2-dibenzoxyheptane(illc) 

2.2-di-o-nitrobenzyxyheptane (Hid) 25 

2.2-bis-(3',5'-dimethoxybenzoxy)-heptane (Hie) 

2-[{2)-10'-pentadecenyr]-4-(o-nitrophenylM,3-dioxolane(lf) 

2-[(Z)-l0'-pentadecenyl]-4-(p-nrtrophenyl)-l f 3-dioxolane(lg) 
30 I' [jfj^'^'-dimethylhepta-l '^'-dienylJ^o-nitrophenylM^dioxolane (llf) 

f ( *- 2 ^ 30 

2-methyl-2-pentyl-4-(o-nitrophenyl)-1,3-dioxolane(lllf) 

2-methyl-2.pentyl-4-(p-nitrophenyl)-1,3-dioxolane(lllg) 
or . J^f P rocedure s "fed in the preparation of the preferred compounds of formulae (III) to fV> will ^ ; n 
35 detail according to the nature of the alcohol of glycol usedas weH asthatof Ihe ^SX^iSn^ 

behaviour modifying compound. Some comments may, ho*eve^^ 35 

Hon general proceeding JLhlyiS, ^ £Sta ft 'S^JS^STSSrif"* '"" aeK " llz »- 
45 elcohols in the presence of ptoloene sulphonlo eeid. bet cere le reeein^e^SS^SS^I^ t™* 1 

=o^^^^ 

50 ((Z)-1 1-hexadecenal is readily acetalized directly in good yield with for e*»mn»o 

ethylene glycol in the presence of p-toluene sulphoni £d. fc con£a* ^232^^^!? ^ 

^r«r»^ 

erSo7:« 

=p^ 

then being subjected to acid hydrolysis. peroxyoenzoic acid, the epoxide 

65 *will be appreciated^^ 
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however, be carried out by modifications of the above deserihAri nrn ^ 

procedures, as will be apparent to those skilled in the art P rac ^"res and also by alternative 

The compounds according to the present invention ma v be usph «/ith ««, . * , 
modifying compounds and/or providing a controlled sKeaselte ITin a *Z ° f Stab,,isin 9 "^viour 
5 including direct application to a crop. The invention isTZl^rToT^Z fT^ ° C ° nteXtS ' 
d.rect control, to invertebrates and especially to insects although «!K ' u b ° th mon,torin 9 and £ 

specific invertebrates other than insects bein^ for eS 

A^ntc^pounds,^^ , 
the purpose of monitoring or for their destruction this beinc L aiw^ * attractl ° n of pests to a site for 

10 been described in some detail in relation to > various T^ZZ^S^^"* 1 a PP"' cab ''ity which has 
to be published as G8 21 1 14 81A. Alternative^ LJ ^"^P'^ion No. 8230149, V, 
beneficial insects or their attraction to sites where Sey wiM exert their r the C0 " ect, * on of 

been described in relation to the honey bee in UK having 
2095998A. Yet a further approach involves the use Jr^Z^llT 8206254, publ.shed as GB 

15 insects from visiting a site'lLre beneficial 
to prevent damage to a crop due to feeding thereonTv^ 

may also find use in dispersing pests to enhance their c^ZT^^Selt^lf^ compounds 
repellent compounds are described in the context of beneficSl7nse?S n ^JSlS^ET" ap ? maches wit " 
by Freeand Ferguson in the Journal of Agriculture. Science Cambridge" £ *V£5 h a pa P er 

20 pests mrelat.on to aphids in UKPatent Application No. 8215628 tpSSS^^S!^ m ^ e ^ af 

25 being certain types of insect lure such as a closur* o^E^m^^* ° f 3 no ^^ composition 

Specific applications ofthe present invention involve thou** of «k«*~i,u-i ^ . . 2£ 
heptan-2-one in connection with honey bees ?n con?ex^ ^ 

photoabile derivatives of (Z)-1 1-hexadecenai in th« attrlZ / deviously and, especially, the use of 
WuteUe xylene) and ofSherK^^ of the diamond back moth 

30 example by the use of lures incorporating rSstSae or bv m^T"" SU ° h ,. as ^hisarmigera, for 

attractant pheromone ofthe diamond baSm^ ° U ™ a sex 30 

hexadecenyl acetate. Tests with sticky traps contain^ S 1 1 1 k! V J^" 1 -, hexadece "a' «* <2>-i i- 
derivativeof^-ll-hexadecenalhS^ 

nearby tests using (ZMl-hexadecenal and W 11 h^l^T , comparable to those obtained in 

35 must however by Replaced durtg 2 tSSSSSS -? t6 ., aS V^' Wh ' Ch ,atter ^ of ,ure 

<°rm°rethantwowe^^ 35 

.o "rnffi^^ 
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EXAMPLE t 



( l) Diethyl acetals andketafs 
fo^hou^Therea^nVmotfX^ 

OV-17 on Chromosorb w at 770-c „n£ on 8 5 * "^Stae column of 

(2) Dibenzyl and substituted dibenzyl acetals and ketals 

55 be^K 

until the temperature reaches S^S^^?SI2^ E 0 *^ miXtUfe * disti " ed out 
anhydrous K 2 C0 3 and concentrated. T??iSdue is^um^KT miXtUra,s then coo,a * °asified with 
case of benzyl alcohol) or extracted wSh^* 8 ^ZS^ re ™ vetbe a «ess alcohol (in the 
o-nitrobenzyl alcohol or3,5^imetnXbe^^^^ h , .° f substituted a 'c°hols such as 

60 hexane extraction concentrateTs Sd ^ 

increasing amounts of ether Z .p^^^ a ^Zi^^ hexane containing gradually 
dibenzyl orsubstituted dibenzyl acetal or ketal COf "b'"edandeva P oratedtogive the required 



55 



60 



GB 2 140 421 A 



(a-and (Z)-1 J-diethoxy-3,7-dimethoxyocta-2,6-diene in admixture are ohtainoH in «/ - , ^ , 
88-7*0*2 mm, n?> 1 .451 1 ; 2,2-diethoxyheptane is ob^?,;X5^h«^^^ 8 ^^ 

The details of the "transacetalisation" reactions effected between the abolJ Z. f' a . J mm ' 
benayl , a.coho., o-nitroben Z y. alcoho. and 3,5-dimethoxZTa JS^S^iS 0 ' 
bemg designated by the figures 1, II or III according to the carbonyl compound!nJolved and bv „ 
or e according to the a.coho. involved. The catalyst used was an amount seized™ th Grange 0 J 3 tlln d 
of p-toluene sulphonic acid for all of the products of types I and II. 100 mo of ammonhfm -a 7 mg 
products II and (Id and 100 mg of oxalic acid for product lie. °f ammonium chlonde for 



10 STARTING MATERIALS 

(1) Carbonyl compounds 

(Z)-1 1-Hexadecenal is prepared from (2)-1 1-hexadecenol which is obtained from 1 1-hexadecvnm /thr* 
bemg obtamed in turn by the reaction of 10-bromodecah-1-ol and 1-hexvne) the oroLS I I 
that of Nesbitt et a/, J. Insect Physio,., 1975,2/. 1983. (£>-citra( in admiXwih 'Z^U&ltt °" 
15 heptan-2-one are obtained commercially. uc;-citral, and 

(2) Benzyl alcohols 

All three are obtained commercially. 
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Product 

Ic 
Id 
le 



30 lie 
lid 
lie 

lllc 
35 Hid 
Hie 



TABLE 1 

Dibenzyl and substituted dibenzyl acetals and ketals 
Carbonyl compound from 
which diethyl acetal 
orketal is derived 

(ZM 1-Hexadecenal 
(Z)-1 1-Hexadecenal 
(21-1 1-Hexadecenal 

(£)-and(2)-Citral 
(a- and (Z)-Citral 
(£)-and(Z)-Citral 

Heptan-2-one 
Heptan-2-one 
Heptan-2-one 





Yield of 


Alcohol 


adduct% 


Benzyl alcohol 


98.3 


o-Nitrobenzyl alcohol 


95.1 


3,5-Dimethoxybenzyl alcohol 


82.8 


Benzyl alcohol 


88.6 


o-Nitrobenzyl alcohol 


83.1 


3,5-Dimethoxybenzyl alcohol 


82.6 


Benzyl alcohol 


78.8 


o-Nitrobenzyl alcohol 


74.6 


3,5-Dimethoxybenzyl alcohol 


29.2 



Refractive index 
ofadductn D 

1.5088 (20°C) 
1.5271 (20°C) 
1.5122 (20°C) 

1.5281 (20°C) 
1.5406 (20°C) 
1.4528 <19°C) 

1.5429 (19.5°C) 
1.5429 (19.5°C) 
1.5256 (19.5°C) 
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EXAMPLE 2 

^ ^ aratfon of2'Subsdtuted-Ho'Or P 'nitrophenylhl3-dioxolanes 
40 Method A 

*rY% alc l eh y de < 2 mmol) ; °- or P-n»trophenylethylene glycol (4 mmol) and p-toluenesulfonic acid <20 mn) 
are dissolved in benzene (50 ml) and the solution is refluxed under nitrogen in a SoXZlS h 9) 
the extraction thimble filled with dehydrated MgS0 4 . The reaction is mon^^^ 
graphy on si! ca gel, developing with hexane-ether. After six hours the react on ZvZ ?1Z T ° ma *°- 
45 pricipitate filtered off. The filtrate is washed with saturated aqueo^ ? cooled and the 

dried over MgSO, After removing the solvent the residue is c^ 

with hexane containing gradually increasing amounts of ether. The ap?r^ . 
evaporated to give the required product. "Mnare Tractions are combined and 

50 Method B 

The diethyl acetal orketal (10 mmoJ) and o-orp-nitrophenvlethvlenealvcnl MRmm ft n; n k 
are heated slowly either without or with catalyst (100 mg) aZ thK {10 ° m,) 

distmedoutuntnthetemperature reaches 

bas.fied w.th anhydrous K 2 C0 3 and concentrated. The residue is extracted with texane Several SSSnrf *h 
55 hexane extracts are chromatographed on an Al 2 0 3 column, eluting with hexane 

The detaifs of the 1,3-dioxolane preparations effected by the above general procedure Afor 
60 221"? X3 ^ C T the 9bOVe 9eneral P rocedure B *ir (£)- and (Z) citral in admiS XTh a NH CI 
1 2 °/ k h fP tan f (with no catalyst) and each of o-nitrophenylethylen^S and 4 

Tccl d£ he t nV ^ thy,e " e ^ 9lVen ^ T3b,e *' the products bei "9 designated by 5Km 1 II or llf 
according to the carbonyl compound involved and by the letters f or g according to the q J 
1 ,3-dioxolanes derived from (Z) -1 1-hexadecenal and heptan-2-one are a mixture SJ2^ * 
whilst those derived from [£)-citra. in admixture with (Aral are a mixZ d ^lEiST^^ 
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STARTING MATERIALS 
(1) Carbonyl compounds 
These orthe diethyl acetal or total derived therefrom are obtained as described under Example 1. 
5 12) Glycols 

o- and p-Nitrophenylethylene oxide are prepared from o- and p-nitroacetoohennn* th m .,„i, k • - 
reduction and dehyrobromination according to Guss and Mautrier JOnckZ £l??J1^ mmmation ' 
ibid, 1952, 17, 678. The oxide (2.9 g, 17.6 mmol) and P^^^^^^ ^ **l* n * GUSS ' 
aqueous 1,4-dioxane (130 ml). The reaction mixture £ refluxed « JoiSil - T 5 ° % 
10 the reaction being monitored by tlx. as described above After coolin JZ? ^"'"P f ° r 24 hours ' 
with 2N Ha concentrated under vacuum, extracted^th ether ^S^cSSS^ST ** neUtra,ized 
ether, the residue is crystallized from benzene-hexane to g vl as?igh^ 

glycol in 69.4 % yie,d having m.p. 91 -92X or p-nitrophenyrhyre^ 9WoT n ^%^^^ 



15 



TABLE 2 

2-Substituted~4-(o- or p-nitrophenyl)-1,3-dioxotanes 
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20 Product Carbonyl compound Glycol 



If 

ig 

25 llf 



30 



lllf 

Nig 



(Z)~ 1 1 -Hexadecena I 
(Z)-11-Hexadecenal 

(£)- and (-ZJ-Citral 
(£)- and (Z)-Citral 

Heptan-2-one 
Heptan-2-one 



o-Nitrophenylethylene glycol 
p-Nitrophenylethylene glycol 

o-Nitrophenylethylene glycol 
p-Nitrophenylethylene glycol 

o-Nitrophenylethylene glycol 
o-Nitrophenylethylene glycol 



Yield of 
adduct% 

73.3 
99.3 

72.9 
85.8 

79.9 
93 



Refractive index 
ofadductn 0 

1.5061 (18.5°C) 
1.5107 (18.5°C) 

1.5358 (20°C) 
1.5370 (20°C) 

1.5150 (20°C) 
1.5181 (16.5°C) 
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EXAMPLE 3 

Comparison of the photoiability of various compounds upon irradiation 

authenticsamplesandguantitativelyanalysedongr , 
h t carbowaxon Chromosorb Wat 200°C for the detection of (^-ll^exa^decena^ at 19t^Cfrirth« ^ 
detect.on of (£)-c.tral and at 140°C for the detection of 2-heptanone In all rases SEte? « , 

40 compoundswere recovered from the control (which was wrapped^ 

The results obtained for the various adducts identified in Tables 1 and 9 «r ftc h«. • -r ... ~ 
be seen that no recovery of the carbonyl compound was detected in the cZ £ th '» T fbles 3 and 4. It will 

achieve release under these conditions does 
50 compound over a longer period in the field and that 

practical use of the adducts in the field. release may not be more appropriate for 
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Adduct 



TABLE 3 

irradiation of adducts under UV (350 nm) iamp 
Recovery ofcarbonyl compound after 24 hours % 



in hexane 



in 80% aqueous dioxane 





Ic 


0 


0 


10 


He 


0 


0 




lllc 


0 


0 




Id 


82 


62 




lid 


74 


41 




Hid 


91 


89 


15 


le 


19 


12 




He 


0 


0 




Hie 


0 


0 




If 


97 


90 




llf 


69 


71 


20 


lllf 


87 


82 




ig 


0 


0 




»g 


0 


0 




lllg 


0 


0 


25 






TABLE 4 



30 



35 



Adduct 



Id 

If 

lid 

llf 

Hid 

lllf 



irradiation of adducts under a daylight lamp 
Recovery ofcarbonyi compounds (%) 



3 hours 


6 hours 


72 hours 


24 hours 


13.91 


20.22 


38.94 


52.66 


10.76 


20.67 


44.34 


63.99 


7.93 


9.80 


11.64 


15.08 


5.26 


8.95 


14.86 


22.03 


7.15 


10.58 


25.45 


35.32 


11.33 


17.70 


33.26 


43.43 



EXAMPLE 4 

40 Comparison of persistence of (Z)-11-hexadecenal and an adduct thereof 

^ C °TJ Dari fx 0n ^ e ! V !f een the P er ? istence of 1-hexadecenal releasefrom the underivatised material and 
c 6 f " ° f TaWe 2 °" 9,aSS Was studied em P'°Ving a method similarto that of Bake^ 
Eco J, 1980, 6. 749 Either KM 1-hexadecenal (0.10 mg. 0.42 ,unol> orthe adduct If of Tab e 2 (M7 mg^ 42 - 
45 SSlSSStZ d in hexane (100^) and placed on a glass disc (16 mm), in duplicate. AfterKSn (20W 
45 daylight lamp) for 17 hours each d.sc was suspended in a closed 250 ml round-bottomed flask for a further 
three hours irrad.ation. «-l 1-hexadecenal released from the discs onto the inner walls of Sasksw^s 
quantified by washing the flasks with portions (10 ml) of hexane solution of octadecane (0.01 mq/m»T 
internal standard and \then analysing the conentrated washings by gas chromatography usinga5^x025- 
glasscolumnof 10%OV-17onChromo S orbWat170°Cwitha20ml/minuteN 2 fIow V ™ m ° aB X °' 25 
It was found that the adduct If continued to release (2)-1 1-hexadecenal (0.9 ,tg, 9%, in three hours) afterth* 

period " h ° UrS ' n ° ne ° f C ° mP0Und bein9 ° btained from th6 
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EXAMPLE 5 

55 Field studies with (Z)- 1 1-hexadecenal adducts 

Lures were prepared from polyethylene closures (WP/5, Fisons) containing one of 
(i) (Z)-1 1 hexadecenyl acetate (10 jig). 

(H) (Z)-1 1-hexadecenyl acetate (10 ra ) + adduct Id of Table 1 (33 ng, equivalent to 15 uq of 

(Z)-nexadecenal). TO 
(ill) (Z)-1 1-hexadecenyl acetate (10 fig) + adduct If of Table 2 (25 W , equivalentto 15 M of the aldehyde) 
The lures were hung in brown cardboard traps (Oecos), triangular in cross section (side 100 mm 76 Tm 
long) with a removable sticky card base. The traps were placed horizontally in five groups of thTS'ree 
randomly arranged lure types in a N/W line with 15 m spacing and the traps aligned E/W in Bru^Ss sorouts 
atcrop height, 10 June 1982. Bedfordshire, UK. Diamondback moths, Plutella Lostellalt) 
65 eachweekandthestickycardchangedeachweekforfourweeks *Yiosteua\\.)., were counted 



60 



The weekly catch from the tota, of five groups of traps foreach type of lure are shown in TableB, 

TABLE 5 

Catches of diamond back moths 



10 



15 



Composition of Lure 



(2)-1t-hexadecenyl 
acetate <HLA) 



HLA 4- Id 
HLAf If 



week 7 
0 

87 
171 



Weekly catch 
week2 week3 

1 5 



379 
369 



332 
287 



week 4 
3 

197 
126 



It will be seen that the acetate alone caught few moths but that who* M 
acetate there were good catches which persisted Z^^S^^^ ern ^^ ^ the 
similar magnitude to those obtained in nearby IbS S? ta^S Thesecatches were of a 

20 the underivatised aldehyde and the acetate, bu S *• patent amount of 

In 1983, similarly good catches were obta ned^^ ^ ^ er tha " *"o weeks, 

respectively. Additional experiments were carried out nX?i ° • (m) contam ' n 3 adducts Id and If, 

and le of Table 1 and Ig of Table 2, in eacTca^ containing instead one of the adducts Ic 

togetherwith10^gof(ZM^ 

and If. This result does, however, contrast with the zero w^l^^ containing the adducts Id 

Moreover, when the amounts of the adducts Ic le aSta ^ZilT repo J ted ;° r thes * adducts in Table 3. 
30o/o (for Ic and le) and 1 5% (for Ig, of th^ 
Id and If, and the persistence of the adduKX^ 
30 be recorded using the adducts lc,le and fcafterth^ 

CLAIMS 

group on exposure to radiation pnoioiaone group which regenerates the carbonyl 

4. A derivative according to Claim 3 in which theTl^hnMc h , . there<>f 3re 8ub *»utBd. 
U-dipheny.-U-ethanediofora ^iS^SS^^^ 

45 more substituents selected from nft^£j££^^ P"* 9r ° Uf> ,S by one or 

or more fused benzene rings or substituted b^JS2nWn^!S OXy ' ^ ^ eSter 9rOUps or one 

6. A derivative accordinq to Claim 3 in «/h£h *I l^- u 9 ° ne or more of 53,0 substituents. 
U-diphenyia2«thaneI^^^ 

more substituents selected from nitro and methoxy Pheny ' grOUp is sufas «tuted by one or 

8. AderivatfveaccordingtoanyoftheD^dinS 
a compound which, in nature, is P^uS^^ITi^^*^' Com P°-<* * 

or » an analogue and/or isomer of such a compound wWch retafn.T * ' ° ma ' ° r ka »' romo ™' activity 
55 exhibits the same form of activity com P° u ^ wh.ch reta.ns the carbonyl group thereof intact and 

2Ac£d^ 

(Z)-9-hexadecenal. 1-hexade»nal w^SS^I^* 8 ^ heXadecena '' ^hexadecenal 

PentadecenV(o-nitro P h^ 
cc 12. Acomposition having animal species ^ 



10 



15 



20 



25 



30 



35 



50 



40 



45 



50 



55 



60 



10 GB 2 140421 A 

- 10 

group has been converted to a photolabile group which regenerates the carbonx/i r™. ,« ™ ^ 
radiation together with a so.id or .ipuid carrier with whichThe d^?a^ , J53 DW, ° 

13. A composition according to Claim 12, which comprises a derivative according to anv oS ms a t„ n 
wh.ch is an .nsect attractant, said composition having the form of an insect lure 011 
5 14. A composition according to Claim 12, in which the derivative is an adrtnrtfnr m ^ t, 
I2M 1-hexadecenal and an alcohol as defined in any of Claims3 to 7 adductformed ^een .5 

15. A method of influencing the behaviour of a member of an animal soecie^whirh^r^^:.. 
to a selected locus a derivative of a carbony.-group containing behaTu SnTlZE 
herembe ore defined, in which said carbonyl group has been converted to a pho 
10 regenerates the carbonyl group on exposure to radiation pnoroiaDiie group which 

16 A method according to Claim 15, in which the derivative is an adductformed between 10 
0-1 1-hexadecenal and an alcohol as defined in any of Claims 3 to 7, said derivative b£Z ^used in th* for 
of an .nsect lure to attract an insect which itself secretes (Z)-1 1-hexadecenal 

17. A method according to Claim 16, in which the insect is Plutella xylostella or Haliothis armigera. 
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